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I. INTRODUCTION

On 30 Aug 89, source emission testing for particulates, chloride, and
visible emissions was conducted at the 9 Strategic Hospital pathological
incinerator at Beale AFB by personnel from the Air Quality Function of the AF
Occupational and Environmental Health Laboratory (AFOEHL). This survey was
requested by the 9 Strategic Hospital Commander to determine if the incinerator
will meet their future needs. Increased incinerator use is anticipated due to
thc closurc of Mather AFB. Pcrso iel involved witii on-siLe testing are listed
in Appendix A.

II. DISCUSSION

A. Background

The 9 Strategic Hospital Commander has become concerned about the
environmental impact of a hospital expansion. The mission of the hospital is
expected to increase due to the projected closure of Mather AFB and the transfer
of navigator training to Beale AFB. Pathological waste is presently incinerated
in the hospital pathological incinerator. Hospital administrators are concerned

the incinerator may become overburdened if the mission increases.

B. Site Description

The pathological waste incinerator is located inside a small building
behind the hospital. The exhaust stack extends through the roof. A photograph
of the exhaust stack is shown in Figure 1. The incinerator was manufactured by
Bayco (Model PR2B-100) and was designed for Type 4 waste (defined as human and
animal solid refuse consisting of carcasses and organs from hospitals,
laboratories, and slaughterhouses). The unit does not have any air pollution
control equipment and has the following operational parameters:

1. two-chamber design

2. propane fired

3. 100 pounds per hour(lb/hr) load capacity

The incinerator is operated on a batch cycle at about 100 lb per burn.
The burn time is about one hour. Approximately 14 batches of waste are burned
per week.

C. Applicable Standards: Local standards applicable to incinerators used
for disposal of pathological waste are defined under the County of Yuba, Air
Pollution Control District Regulation III, Prohibition - Stationary Emission

Sources, Rules 3.0 and 3.2. These regulations, detailed in Appendix B, address
two areas:

1. "Rule 3.0 - Visible emissions: Prohibits emissions from any
single bource which are as dark or darker as that designated as No. 2 on the
Ringelmann Chart or equivalent opacity of 40%."



Figure I. Pathological Waste Incinerator, Beale AFB CA

2. "Rule 3.2 - Particulate Matter Concentration: prohibits the
emission of particulate matter in excess of 0.3 grains of particulate matter per
dry cubic foot of exhaust gas (gr/dscf), corrected to 12% carbon dioxide (C02),
from any source involving a combustion process."

D. Sampling Methods and Procedures

Present regulations require that all emissions testing be conducted in
accordanpp with Appendix A to Title 40, Code of Federal Regulations, Part 60 (40
CFR 60). Therefore, sample train preparation, sampling and recovery,
calculations and quality assurance were done in accordance with the methods and
procedures outlined in 40 CFR 60, Appendix A and California Method 421.

Two sampling ports were installed at right angles in the stack. Two
traverses of the stack cross section were completed. These ports were installed
approximately 8 duct diameters downstream and 7 duct diameters upstream from any
flow disturbance. Based on the inside stack diameter, port location and type of
sample (particulate), 12 traverse points (6 per diameter) were used to collect a
representative particulate sample. Appendix C shows port locations and sampling
points.
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Prior to every sample run, cyclonic flow was determined by using the

Type S pitot tube and measuring the stack gas rotational angle at each traverse
point. Flow conditions were considered acceptable when the arithmetic average

of the rotational angles was 20 degrees or less. A preliminary velocity
pressure traverse was also accomplished at this time.

A grab sample for ORSAT analysis (measures oxygen and carbon dioxide for
stack gas molecular weight determination) was taken during eanh sample run.
ORSAT sampling and analysis equipment are shown in Figures 2 and 3. Flue gas
moisture content, needed for determination of flue gas molecular weight

dotermination, was obtained during particulate sampling.

PROBE" -f/ FLEXIBLE TUBING

"F IL T ER (GL ASS WOOL) .YE

SOUEEZE BULB

Figure 2. Grab Sampling Train

ORSAT

SAM PLEINLET '

CC) 0, C,
LEVELING

OF TYPICAL

PIPETTE ABSOR6EF

Figure 3. ORSAT Apparatus
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VIL I- 'Is,>o: Visi ole emissLons averaged I 0,3 th-in "O' ora
r, ere seen s gooting from the top of the n c nerator i,.

gI~, ,s pr obily resulted from excess propane.

a , ')Aate Emssions: raV'Metr;o an!ysis of the tfr.;nt0naf of
V erh .oatiul ae matter" (materiLa' 27fo, te-d. .. n r Sampl ng

C e.-3 o an,' i 711u C ing the filter was eterrrined n e dmp'ance

-r la t shee, e are found i n Appendix - aad the re sl tin

, t--n ."i 3 'on calculations are prtsenteI in Appendix E. Table I prviides
n a, iulate emissi ons test results. ParticuIate emi :ss )ns ave,-wge,
. hr. Tn s complies with the applicable limits. This corresponds to an

-zr e 0 . gr ,sof , oeIow the Iimlt of 0.3 gr,/dscf

. Essions: Table 2 presents the final HI emissions test
ress. Ci clcuiations are found in Appendix F. At this time, there are no

trtr'as for HC r emissions.

Table 1. Particulate Emission Te3t Results

EM IS S IONS
STACK (IAS TOTAL CORRECTED

CATCH TO 12% CO-
__n %CO2 %O2 (2mg) (gr/dscf) (gr/dscf)

7.2 10.0 236.8 0.089 0.148

7.4 9.3 449.8 0.159 0.258

8.4 695.0 0.259 0.370

AVG = 0.269 0.25'9

Table 2: Hydrogen Chloride Emission Test Results

TOTAL HCL SAMPLE STACK GAS EMISSIONS

CO ECTED VOLUME FLOW RATE

r.m # !s) ndscf) (dscfm) ,_r/dscf, (lb/hr)

40.9 40.9 313.0 0.013 0.035

43.5 359.0 0.005 0.01c5

i.!.5 337.0 0.017 0.O 9

AVG= 0. Os O,033

A.e i, s _xej in Taies I and 2

m ral igr'ams

g /,s'f grai ns per dry standard cubic foot
do " i ,'y star dan:3r ,1 r toot

,s-, -3tin I i , n 'i -iui f root per minute
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fII. CONCLUSIONS

Comp. ance testing resul ts indi ante the in inerator in i cor, i.
ppl icae Yuba County visible and particiila'ate emissions : r.

the following problems were observed during operation or the [ncr

1. F ames were seen shoting from t e top of" the,  i ,n ,: Ir ......
loading; the stack refractory glowed red throughout the tesnt; ., n
temoeratore was observed to veaoh above 220 '  on :-0e' eiI o onsi ,
testing began. These problems were probably e result t exces
', :gure 5) 1n addi t ion, the high temperaturecs ;ei'ttt .f2th .r -

a. low residence time and uneombisted material being V)7,:.
the stack,

5. increasing the posni bility of the format!in of di oxi n, an
f;rn which are carcinogens, and

c. a hole being burned through the refractory and Inci nertorw .

Figure 5. Visible Emission

I6



2. During operation, fugitive emissions leaked from the incinerator

doo". Tis exposed the operator to potentially hazardous pllutaints.

3. There were no devices for monitoring the primary and secondary

chamber temperatures.

4. Although visible emissions met limits, opacity was greater than 40%

during loading. The overloading of the incinerator resulted in -duced air

circulation and high opacity readings.

The hospital incinerator is presently operating aL a capacity that barely

meets parciculate emission limit3. An increase in the incinerator workload will

probably increase particulate emissions above the 0.3 gr/dscf limit and cause

the visible emissions to exceed the 40% opacity limit (averaged over three

minutes). iternative methods of disposal of pathological waste should be

investigated tc meet the base's future needs. Two acceptable methods would be

contract disposal or procurement of a new incinerator capable of handling the

increased workload.

in the interim, the hole in the refractory and incinerator wall should be

fixed an thermocouples installed on the primary and secondary chambers. The

incinerator's operational components should also be checked, their operation

verified, and the unit operated according to good engineering practices. &ood

enginee'ing practices for pathological waste incinerators are:

primary chamber temperatures between 1000 - 12001F,

2. secondary chamber temperatures between 1600 - 18000F, and

3. residence iime in the secondary chamber of 0.5 seconds.

IV. RECOMMENDATIONS

The pathological waste incinerator will not meet the hospital's future

needs. A long term disposal method for pathological waste needs to be

developed. AFOEHL will remain active in supporting the base's present and

future needs.

7



RE FERENCES

1. Standards of Performance for New Stationay Sources, Title 41, Part 60,
Code of Federa] Regulations, July I, 1984.

Q. Quality Assurance Handbook for Air Poll;tion Measurement Sys3tems-
Volume !Il, Stationary Source Specific Methods, U.S. Environmenta
Protection Agency, EPA-600/4-77-027-b, Research Triangle Park, Nortn
Carolina, April 1977.

3. Source Test Calculations and Check Programns for Hewlett-Packard
4i Calculator's, U.S. Environmental Protection Agency, EPA-340/I-35-018,
Reseirch Triangle Park, North Carolina, September 198;.

4. Callfornia Air Resources Board Method 421, Determination of Hydrochloric
Acid Emissions from Stationary Sources, adopted 18 March 1987.

I8



APPENDIX A

Personnel I nf ormat ion

9



*Tn is pag Ief t b lk<,

10



. AFOEHI, Test Team

Capt Paul Scott, Chief, Air Quality Function
Capt Ronald Vaughn, Consultant, Air Quality Engineer
Capt David Goldblum, Consultant, Environmental Quality

ILt Charles Attebery, Consultant, Air Quality Engineer

AFOEHL/EQE

Brooks AFB TX 78235-5501

Phone: AUTOVON 240-2891
Commercial (512) 536-2891

2. Beale AFB on-site representatives

Capt Christopher Sherman, 9 Strat Hosp/SGPB
SSgt Maria Ares-Banez, 9 Strat Hosp/SGPB
Pnone: AUTOVON 368-2635

Commercial (916) 634-2635

Mr Jack Wise
9 St'at Hosp/SGAL
Phone: AUTOVON 368-2328

Commercial (916) 634-2328
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County of Yuba

Air Pollution Control District

DATE AUGUST 10, 1989 NO: BE-01-42

~PERMIT,

IS HEREBY GRANTED TO

UNITED STATES AIR FORCE - BEALE AIR FORCE BASE

TO OPERATE

SUBJECT TO THE FOLLOWING CONDITIONS

-SEE ATTACHED FOR SPECIFIC CONDITIONS:

This permit does not authorize the emission of air contaminates in-excess of those allowed by the State of

California or the Rules and Regulations of the Air Pollution Control District. This Permit e-pires one (1)

year from date of issuance and must be renewed before the expiration date.

B 938 14th Street

Air Pollution Contrw.fficer Marysville, Califomia

REVOCABLE AND NOT TRANSFERABLE

15



BEALE AIR FORCE BASE PERMIT CONDITIONS

1. This permit is valid for one year from date of issue and must be renewed

by permittee.

2. This permit does not guarantee that the equipment will comply with the

"Rules and Regulations Governing Air Pollution Control in Yuba County" or

any applicable state or federal regulations.

3. All equipment, including both process and pollution abatement equipment

must be maintained in good working order at all times. In the absence of

specific permit conditions to the contrary, the throughputs, fuel and

material consumptions, capacities, and hours of operation described in

the permit application will be considered maximum allowable limits.

4. The Air Pollution Control Office must be notified of any upset/breakdown

or remolal of gir pollution equipment within 24-hours of such event(s).

5. Prior to adding a new emission source or making any modification to an

existing source, permittee must first obtain an approved "Authorization

to Construct" from the Yuba County Air Pollution Control Office.

16



REGULATION III

PROHIBITION - STATIONARY EMISSION SOURCES

Rule 3.0 Visible Emissions: 'A ptotrided by Section 41701 of the California
Health and Safety c7ode,' 'a:person shall not discharge into the atmo-
sphere from Any'sIngle;sourde of emissions WhAtsoeVer, any air
contaminants for a' petiod 'or- periods aggregating 'more than three
minutes in any one hour which is:
a. As dark or darkerIn shade'as that designated as No. 2 on the

Ringlemen Chart, 'ag published 'by the United States Bureau of

Mines: or
b. Of such opacity as to obscure an observers view"to a degree

equal to or greater than does smoke described in Subsection 'a'
above.

Rule 3.1 Exceptions to Rule 3.0: In accordance with Section 41704 of the
California Health and Safety Code, nothine, in Rule 3.0 shall be
construed'tbYprohibit:
a. 'Open'burning as auth6r1td un Rule 2.1:
b. The use or orchard and citrus grove heaters which ai'e in com-

pliance with Rule 2.15:
c. Emissions resulting from food preparation, heating or comfort

fires In asingle"dr twoi-family dwellings, providing prohibited
materials ag butlined"in Rulb"2.9 of' these Rules and Regula-
tions. are not burned.

d. Emissions from Tee Pee burners or from forestrV/agricultural
residue burners used to produce energy when such emissions
result from start up or shut down of the process or from the
malfunction of emission control equipment providing:
1) These emissions shall not exceed a period or periods of

time aggregating more than 30 minutes in any 24 hour
period.

2) The emissions do not result from the failure to operate and
maintain in good working order any emission control equip-
"ment.

3) Fuels used are forestry and/or agricultural residue with
supplementary fossil fuels.

oule3.2 Particulate Matter Concentration: A person shall not discharge into
the atmosphere from any source, except as allowed by Rule 3.1.
section 'a' and 'c' of these Rules and Regulations, particulate
matter in excess of 0.3 grains per cubic foot of gas at standard
conditions.

When the source involves a combustion process, the concentration
must be calculated to 12 per cent carbon dioxide (C02 ). In mea-
suring the combustion contaminants from incinerators used to dispose
of combustible refuse by burning the carbon dioxide (C02 ) produced
by combustion of any liquid or gaseous fuels shall be excluded from
the calculation to 12 percent of Carbon Dioxide (C02 ).

1/89 111-1
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Rule 3.3 Dust and Fumes: A person shall not discharge in any one hour from
any source whatsoever, except zs provided by Rule 3.1. section 'i'

and 'c' of these Rules and Regulations. dust or fumes In total
quantities in excess ofthe'amounts shown in the following table:

To use the following table, take the process weight per hour as
such is defined In the attached definitions. Then find this figure
on the table opposite which is the maximum number of,:pounds of

contaminants which may be discharged into the atmosphere In any one
hour. As an example: if "A" has a process which emits contaminants
into the atmosphere and which process takes four (4) hours to com-
plete, he will divide -the.-weight of all materials In the specific
process, in this example, 2,400 lbs.. by '4', gIving a process
weight per hour of 600 lbs. The table shows that "A" may not
discharge more than 1.83 lbs.. in any one hour during the process.
Interpolation of the data In the table for process weights up to
60.000 pounds/hour shall be accomplished by use of the equation:

E t: 4,10 p 0.67

and Interpolation and extrapolation of the data for process weight
rates in excess of 60.000pounds/hour shall be accomplished by use
of the equation:

E - (55.0 pO ll) 40
E - Rate of emission in pounds/hour;

P = Process weight rate in ton/hour.

1/89 111-2
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ALLOWABLE RATE OF EMISSION BASED ON
MdES9*EIGHT RATE

Process Weight Rate of' Process Weight Rate of

Rate Emfsd1Oi Rate Emission

Lb. Hr. Ton Hr. Lb. Hr. Lb. Hr. tons Hr. Lb, Hr

lC 0.15 0.'5 L 16.000 8.00 i6.5

200 C.10 0.877 18,000 9.00 J7.9

400 0.20 1.40 20,000 10.00 19.2

600 0.30 1.83 30.000 15. 25.2

800 0.40 2.A2 40,000 20. 30.5

1.000 0.50 2.58 50.00o 25. 35.4

1,500 0.75 3.38 60,000 30. 40.0
2,000 1.00 4.10 70,000 35. 41.3

2.500 1.25 4.70 80,000 4u. 42.5

3.000 1.50 5.38 90.000 45. 43.6

3.500 1.15 5"'96 100.000 50. 44.6
4,000 2.00 6.52 120,000 60. 46.3

5.000 2.50 7.58 140.000 70. 47.8

6.000 3.00 8.56 180.000 80. 49.0

7.000 3.50 9.49 200,000 100. 51.2

8,000 4.no j0.4 1,000.000 500. 69.0

9.000 4.50 11.2 2.000,000 1,000. 77.8

10,000 5.00 12.0 6.000.000 3.000. 32.7

12,000 6.00 13.6

Table for Rule 3.3

1/89 111-3
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE DATE RUN NUMBER

1 ,_ ( ~ 3 Ajs( . -

BUILDING NUMBER SOURCE NUMBER

1. PARTICULATES

ITEM 
1  

FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES

FILTER NUMBER

ACETONE WASHINGS (Probe. Frvt
Hall Filter)

BACK HALF (if needed)

Totul Weight of Portlculates Collected

II. WATER

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER

(jill) (0) (1ir)

IMPINGER 2 (H120)

,MPNGER 2 (H20) 09 __________.__._r

IMPINGER 3 (Dry)06

IMPINGER 4 (SIlica Gel)

Total Weight of Water Collected- :)7.0 0

Ill. GASES (Dry)

ITEM ANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGE
I 2 3 4

VOL C02 7

V O L 02 / 0 - 0 _-i

VOL CO

VOL Z N 2

Vol %N 2 = (100%-%C02. %O2 - % CO)

FORM
AMD FES 64 651 REPLACES OEHL 20. MAY 78. WHICH IS OBSOLETE.
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE DATE RUN NUMBER

BUILDING NUMBER SOURCE NUMBER

PARTICULATES

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES
(am) (din) (Bn)

FILTER NUMBER
: __ __ -- __

ACETONE WASHINGS (Probe, Front

Halt Filter)/,

BACK HALF (it needed)

Totul Weight of Porticulates Collected q , am

II. WATER

ITF q FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
(gn) (en) (am)

IMPINGER I (1120)

IMPINGER 2 (H20)

IMPINGER 3 (Dry)

IMPINGER 4 (Silica Gel)

Total Weight of Water Collected
am

IlI. GASES (Dry)

ITEM ANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGE
1 2 3 4

VOL S CO 2

VOL 02 _ _ _ _-_,_

VOL 5 CO

VOL 5 N 2

Vol % N 2  (100%- % CO 2 - %0 2  % CO)

AMD FEB 84 651 REPLACES OEHL 20, MAY 78, WHICH IS OBSOLETE.

26



0 w CL IL0 (3 W
6~ Jac~.. We,

I.J
LE o

zW

ILCL
w < 0

0

A- W
0g 0

C4 oW

0. a.

0

Y' 2

w 04

0 -
mw

ni

z~~ w a
z~a I- 4 - e

~~ 0 .

27



AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE DATE RUN NUMBER

BUILDING NUMBER SOURCE NUMBER

PARTICULATES

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES
(in) •(jin) (D")

FILTER NUMBER

ACETONE WASHINGS (Probe, Front
Hall Filter)

BACK HALF (If needed)

Totul Weight of Particulales Coliliected

II. WATER

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER

IMPINGER I (H20)

IMPINGER 2 (H20).

IMPINiGER 3 (Dry) .,

MPINGER 4 (Silica Gel)

Total Weight of Water Collected / . in

IIh. GASES (Dry)

ITEM ANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGE
1 2 3 4

VOL % 0 2  .

VOL % CO

VOL N 2

Vol %N 2 = (100%- % C0 2 .% 02. % CO)

AM FORM - LACES GEHL 20, MAY 78, WHICH IS OBSOLETE.

, -. 84 551
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SOURCE T YJPN AKE

SOURCE NUMBER INS 15E S T ACK K AMTEI

- / Inches
RELATED CAPACITY YP -FEL

DISTANCE FROM OUTSIDE ,F NIPPLE TO INSIDE DIAMETER

L)0 Inches
NUMBER OF TRAVERSES 1 NUMBER OF POINTS/TRAVERSE

LOCATION OF SAMPLING POINTS ALONG TRAVERSE

PERCENT OF DISTANCE FROM TOTAL DISTANCE FROM OUTSIDE
POINT DIAMETER INSIDE WALL OF NIPPLE TO SAMPLING POINT

(Inchee) (Inches)

2- __ _ __ __ __ _ _

I .

OEHL FORM 15APR 78 1 29



PRELIMINARY SURVEY DATA SHEET NO. 2
(Velocity and Temperature Traverse)

BASE BATE

BOILER NUMBER

INSIDE STACK DIAMETER

Inches

STATION PRESSURE

In Hg
STACK STATIC PRESSURE

tIn H20
SAMPLING TEAM

TRAVERSE POINT NUMBER VELOCITY HEAD, Vp IN N2I V'p up, STACK TEMPERATURE (OF)

' o2. 0 i:

L __ __ __ __ ,. __________

3- u6

-
3n 03 25_ _ __ _ _

AVERAGE

OEHL FORM 16APR s30



VISIBLE EMISSICN OBSERVATION FORM

CCMPIANY N ,A.' 0 iSERVATION DATE START TIME END TIME

fl),/ -  . , ,.,1- '32,
STREEcT ADDRESS EC

0 1i 33 45 COMMENTS
I c1  c' 0 (n _______

CITY 6SI. ZIP

PHONE (KEY CCNTACT) SOURCE I0 NUM8ER --

L a- r i ('_5 44,ci- a11 C A iL. L)

PROCESS EOU;PAAENT OCPERATING MO ' __ __02_________

Jj4&~~c T'~/-c~~ v.,. -z - - __ 50_____

CONTROL. EC'IPMENT oPRnnNG MOE ii SS o

CESCRIBE EMiSS:ON Pa., a. LI , -_ __
S- I

'-C, f . .. , - -~ _O _.i 2 •__ _ __ _ _

HEIGHT AVE GRCU LVEL O -RELAVE TO CBSERVER/

Strt E'. End

DISTAN4CE FROM OBSE.RVER D!RECTON FROM OBSERVER 12

S- IK;' -nd , ErE-d lI _______
l

DESCRIBE E,,.oS '14

E.i.SIC N CCLOR F WATER DPCPLET PLUME 15

I sCtL ~ End ~ AtlachpdO 40,' Dta~C 1

PONT IN THE PLUME A7 W',HiCH OPACITY WAS DETEMiNED 1

Stan - C , End ,17-

DESCRIBE PLUME BACKGROUND

Start -/,! End

BACKCROUN.b CCLOR SKY CONDITIONS 19

start I3 C-. End /Stant End 20

WINO SPEED WIND DIRECTION

Statt t'>a1ekd St"r End /21-. I ________

AMBIENT TEMP IWET BULB TEIMP PH. Pe-Cwn 22

S~nEnd 
23________

Sl: SOURCE LAYOUT SKETCH Draw Nonn Anw -

Wind -

26

X Emsion27

28

29

30

OBSERVER'S NAME (PRINT)
Oowvee- P.q,omo &i-#;c j &ffa- z-Y

OWERVER*S SIGNATU RE DATE

ORGANIZATION

CERTIFIED D]? DATE

ADDITIONAL INOSMATION I BY-DATE



VISIBLE EMISSION OBSERVATION FORMN

C C.MPA NY 1'.A.. I OBERVAHO0N DAIE START T;M E l,.4 1~EL)LL It C/3il-V~
STETACORSS

~0 isU 33( 4I J 1 5 COMMENTS

CITIY STATE Zip 2 C

PO KY CCN4TA SOURCE 10 NUM8EA

PROCESS EOU %4MNT OPERA TING MOCE S ;' 61____________
cor* EOOMECPE-AA flNG MODE /') 05L __________

CESCRIBE EISS:ON PCNTa -

hz./A 10 __

HEiGHT A20lf GFICUNO LEVEL HEIGHT RELATIVE TO OBSERVER

/ * ~~i an' Eld V11 __ __________

DISTANCE FROM4 CBSERVEq D!AECTION FROM OBSERVER 121

S-n 20' En-d I-Start \jJ Erd 13 ~

anEnd-

%*.SS4GN CCL3R "- IF WATER DROP ET Pf-UME 15 -

PC:%TI N THE PLUME AT WHICH OPACITY WAS DETErRKV4NEO -
Sanf/'S End v 17

D ESCRIBE PLUME BACKGROUND 18is_____ ____________

S*.r 4 r End / 1

Stan r!fCk %L;, E r Start CLiVrQ End 20
WIND SPEED fWIND DIRECTION-4

cv5~~t~dI Start 1 ) End /21
AMBIENT TEMP {WET BULB TEMP PH, perterr 22

S S.all 6L End _ _ _ _ _ _ _

3= SOURCE LAYOUT SKETCH Draw Norti Arrow - ___________

Sur? 0 2 5

~~" 26

Emssion Poinl t 27_

29

30

DaSERVER'S NAYE JPRIHr)

Observer's Pos,lron 6'H(-t&-,Y-4

1- o SERVER'S SIGNATIJRE DATE

140 A61~-
ORGANIZATION

Sun Local:en Line

AOIIJLIFPAINCER1FED BY DATE

AUDIIU AL NFO MATON32 L y /' N /r) f (~ ' /4 c -'(



VISIBLE EMISSION OBSERVATION FORM%

CCMPANY t.A.IE OSSERVATION DATE St ART ThME END TIM E

STREE7 ADDHESS SEC

Py 5 0 is 30 45 COMME14TS

6 1 __ _ _ _ _ _

CITY S-.ATE ZIP 
2  2k ( 2.a

CA 39(-l__ __ _

PHONE (KEY CCNITACT) SOURCE 10 NUMtiER

PROCESS EOU:PMENT OPERANfNG MOQCS 5 o
Cl U'QL ( t, -C z- tc~,-h IY. 4 2r h P 6 ,~ ~iIi1~

CONTROL ECUIPMENr OPEPFLnNG MODE-

CESCJIBE EMAISS:ON PC r a

13U 14- ) ~j/ A (. 10/A ''J 7 ~ C

HEiGHT ABOVE GACUNDC LEVEL HIHr VE TO OBSERVER 1

DISTANCE FROm CBSERVE-1 D!ECriON FROM 03SERVER 12

S --n& ' End ~C/ Staft W, Er4Vd1

ZIarlES LS End 14 1
EPiSNCOLOR FWATER DROPLET PLUME 15

S~ait CLe-rz)~ End .~ Attachad 0J Al//I DetactdC - .

PNT IN TH-E PLUME AT',HICH OPACIT'i WvAS DET-=RM NED 1___

stanr ) -:> End 17 _ _1

OF-SCRIBE PLUME BACKGROUND 1

Start 5 AL '\ End- - [________
BACKCRUNLf-CLOR SKY CONDITIONS 191 __

Start LgIc[ En r4 .. Start C1C V- End i~"20I_ _ _ _ _ _ _ _ _

WIND SPEED W1ND CIREC71ON- _____

Stan C~ -!' ,y End L/ Sar 5C-)/-7/ End 21

AMBIENT TEMP WET BULB TEMP RH.pencem-

Szar l End -L/ I - - __ __ __ _

S rxSOURCE LAYOUT SKETCH Draw NorMt Anro -23____

24nC - 2

Sun + 9_ 25_ __ _

Wir~d s.- --

26

Emission Point 4 27

- 28

29

OBSERVER'S NAME (PRINT)

Obseivee's Posilion C/A&c t J e-57d IJ i;" D

I0'Q84ERVE~ s mAT~u ATE

140- bIRGNIZATION S~Vn Localmni Line ________ - i7&Y7&4 ~~4V#t%7(AT'
CERTIFIED BYf DATE

ADDITIONAL It4POPMATION 3 r( i''(~ ~ ? . 74/'



'ThiS palge- left tankrl)
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APPENDIX D

Calibration Data
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METER BOX CALIBRATION DATA AND CALCULATION FORM

(English units)

Date MAfJ LS eter box number wo

Barometric pressure, Pb 3 in. Hg Calibrated by

Gas volume Temperature

Orifice Wet test Dry gas Wet test Dry Ras meter
manometer meter meter meter Inlet Outlet Avg Time
setting (VW), (Vd), (tw) (td .), (td ) (td), (8),

(WM), i 3 3 OF @
in. H20 ft3  ft3  F FF min in. K20

44 0.5 5 5'57 1555 5751Af5~

1.0 5 !5"o3j 7.253 . 5 1,17, ~~503 7. to, ,I'! 536- jq 1195 ? d . 1
1.5 10 7 q05 q g L. 15,35

-,-,__oo _ ___ 3 '25 c &l
10, Pt~3 7 ± _

310 -. 0 10 2,237' 0 C'~Li~5 !~3.0¢ 10 /.17$¢ 46 5_3 17i 55q,7541,006. ,5 /.,17

4.0 1055
Avg (ZJ L

AM, V Pb(td + 460) 00317 +460)

in. w b0[ 
_

E!20 13.6 V(P b + 1.6 ) (t + 460) "'b (td + 460) w

0.5 0.0368 (5X3,0 )(537.75) c3 (53 ,(

15.~?~3gg4 4(53L5 (c2 53775)

1.5 0.103 .' ' - Z 3' 31_7)__0)_2

4.0 0.3294 2)(1775)

aIf there is only one thermometer on the dry gas meter, record the temperature
under td.

Quality Assurance Handbook M4-2.3A (front side)
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METER BOX CALIBRATION DATA AND CALCULATION FORM

(English units) o / An;

Date ___9 __________ heter box number _________

Barometric pressure, Pb = in. Hg Calibrated by [ tJuL( 1

Gas volume Temperature

Orifice Wet test Dry gas Wet test Dry pas meter

rmanometer meter meter meter Inlet Outlet Avg Time

setting (V(), (Vd), (t), (td ) (td )
' (0),

3 3 .
i n . )1{:o f t3  ft3  o i n in. Fi ., 0.o

j 0.5 5771i 7-
__7y S_3 s_ S______ 5_33b__-,-__ i12.j 0,7 o 0,3

105 SJ4 155q0.,l q
____ ________] ~~~~ I, S/cS , tj ,.7i.,

f) 7 + - 6 ) b

1.5 0 ,,)

2. -, . =___ .,______ .___ /_._.___ ._.__________ ._______ . __. /aCh 1/ .'

3.0 10 71/~ S5c, Iq9.~ i~

4.0 9 10 2- go go 74 35-r.

Avg [9 V

o "(tb + 460) (t 027 60) K + 460)

(P- - , t + 60 'b

1.0 0.03681 (),i SP ~) j (O~7 i

:.C 0.014 0,)L,.a(5S ,ci)C~) Lc( 31-6)

3.0~~~~~-C 0.221l (5- S-) ~,~7)Lc 3- s.7

_________ L/b-V) L.~ ct 23

If there =.s oniAv one thermometer on tne dry gas meter, record tne temperature

unIer t.

9 E

Qu aIdI t As s ura n ce H andb o ok V,4 -2. 3S (Ion sd e



STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

/ n P/-fl f<

Date /__ 7__ _ Thermocouple number 1I
29 -7-3 -- !

Ambient temperature 2-46 0C Barometric pressure 2-Y./7T in. Hg

Calibrator £-A ,5 c2/ Reference: mercury-in-glass /VS

other

Reference Thermocouple
Reference b thermometer potentiometer Temperaturec
pointa Source temperature, temperature, difference,
number (specify) 0C 0C j c

o JC_.E o -

T-E Mp

aEvery 300C (500 F) for each reference point.

bType of calibration system used.
c[(ref temp, 0C + 273)- (test thermom temp, 0C + 273)]

L ref temp, 'C + 273] 100<1.5%.

Quality Assurance Handbook M2-2.10

40



STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

Date 131b T--"__"__Thermocouple number _ __

Ambient temperature j°C Barometric pressure 2-s'.1-2- in. Hg

Calibrator &04zk / Reference: mercury-in-glass /I5
5 tV 77- other

Reference Thermocouple
Reference b thermometer potentiometer Temperature c
point Source temperature, temperature, difference,
number a  (specify) 0C 0C C

- I? ct/v

Every 300C (500F) for each reference point.
bType of calibration system used.
C[(ref temp, °C + 273) - (test thermom temp, 'C + 273)1

e ref temp, 'C + 273 100<1.5,°%/.

;- 07v s r Bf w, 7VIl ,0 _C- =

Quality Assurance Handbook M2-2.10

41



STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

/ 'Vie, &U

Date ]____-- __ _Thermocouple number D1)

Ambient temperature Z IC Barometric pressure 2-.1S7- in. Hg

Calibrator &45/ Reference: mercury-in-glass N/3L$

other

Reference Thermocouple
Reference b thermometer potentiometer Temperaturec
point Source temperature, temperature, difference,
number a  (specify) 0C 0

C  x

aEvery 30'C (50'F) for each reference point.
bType of calibration system used.
Tref temp, 'C + 273) - (test thermom temp, 0C + 273)1

[ ref temp, OC + 273J 100<1.5%.

Quality Assurance Handbook M2-2.10

4?



STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

Date ___ Thermocouple number 0

Ambient temperature 2. 0C Barometric pressure Z,5-n.Hg

Calibrator 6,"50P41 Reference: mercury-in-glass NAS
6c-77-

other

Reference Thermocouple

Reference b thermometer potentiometer Temperature c

point Source temperature, temperature, difference,

number a (specify) 0C 0 C P_.

aEvery 30 0 C (50 0 F) for each reference point.

bType of calibration system used.

c[.(ref temp, 0C + 273) - (test thermom temp, 0C + 273)]

ref temp, 'C + 273 100<1.5%.

X m v sr a w L/rY1/$/ /'P aF R~ecr
Quality Assurance Handbook M2-2.10

43



STACK SENSOR CALIBRATION: 19-20 Oct 88

REFERENCE TEST
SENSOR TEMPERATURE TEMPERATURE

# (deg K) (deg K)
X axis Y axis

PI 273.30 273.60 Regression Output:
371.90 373.60 Constant -4.30
447.0O 450.2n ' t Err nf Y Est 0.20

R Squared 1.00
No. of Observations 3.00
Degrees of Freedom 1.00

X Coefficient(s) 1.02
Std Err of Coef. 0.00

% Deviation @ 2000 F(1093.3 K) = 1.29%

P2 273.30 273.60 Regression Output:
371.80 373.60 Constant -4.27
447.60 450.80 Std Err of Y Est 0.11

R Squared 1.00
No. of Observations 3.00
Degrees of Freedom 1.00

X Coefficient(s) 1.02
Std Err of Coef. 0.00

% Deviation @ 2000 F(1093.3 K) = 1.25%

P3 273.30 274.10 Regression Output:
371.90 374.10 Constant -2.96
447.60 450.80 Std Err of Y Est 0.03

R Squared 1.00
No. of Observations 3.00
Degrees of Freedom 1.00

X Coefficient(s) 1.01
Std Err of Coef. 0.00

% Deviation @ 2000 F(1093.3 K) = 1.11%

P4 273.30 273.60 Regression Output:
371.80 373.60 Constant -4.27
447.60 450.80 Std Err of Y Est 0.11

R Squared 1.00
No. of Observations 3.00
Degrees of Freedom 1.00

X Coefficient(s) 1.02

Std Err of Coef. 0.00

% Deviation @ 2000 F(1093.3 K) = 1.27%

44



P5 273.30 274.10 Regression Output:

371.90 373.60 Constant -3.03

447.60 450.80 Std Err of Y Est 0.37
R Squared 1.00
No. of Observations 3.00
Degrees of Freedom 1.00

X Coefficient(s) 1.01
Std Err of Coef. 0.00

% Deviation @ 2000 F(1093.3 K) = 1.08%

P6 273.30 273.30 Regression Output:
371.90 373.60 Constant -5.03

447.60 450.80 Std Err of Y Est 0.09
R Squared 1.00
No. of Observations 3.00
Degrees of Freedom 1.00

X Coefficient(s) 1.02
Std Err of Coef. 0.00

% Deviation @ 2000 F(1093.3 K) = 1.37%

P7 ;73.30 273.30 Regression Output:

371.90 373 60 Constant -5.03

447.60 450.80 Std Err of Y Est 0.09
R Squared 1.00
No. of Observatiufi 3.00
Degrees of Freedom 1.00

X Coefficient(s) 1.02
Std Err of Coef. 0.00

% Deviation @ 2000 F(1093.3 K) = 1.37%

P8 273.60 273.60 Regression Output:

371.80 373.00 Constant -4.75

449.40 452.40 Std Err of Y Est 0.39
R Squared 1.00
No. of Observations 3.00
Degrees of Freedom 1.00

X Coefficient(s) 1.02
Std Err of Coef. 0.00

% Deviation @ 2000 F(1093.3 K) = 1.25%

45



TYPE S PITOT TUBE INSPECTION DATA FORM

Pitot tube assembly level? L 1 yes no

Pitot tube openings damaged? _ yes (explain below) u no

a, = 1 0 (<100), a2 - ° (<10) = (<50),

2= 2- o (<50) (0. q 3ff
0 / 0 =, A)= cm (in.)

O. j S-0
z = A sin y = O,6O/J cm (in.); <0.32 cm (<1/8 in.),

w = A sin 0 = 6, O/1' cm (in.); <.08 cm (<2/32 in.)

P _A / __ _ _b- __c __- cm (in.) Pb /,3 cm (in.)

Dt *,( 't)cm (in.-)

Comments: CC"S7 C~,J,3 9WA /3/) h7 k

Calibration required? yes _ no

Quality Assurance Handbook M2-1.7

46



NOZZLE CALI1BRATI ON DATA IORI'1

DatLe Calibrated by__

Nozzle Nozzle Diametera b
identification D [ , D AD, C

number mm (I n.) mm in.) mm .in)- rmm (in.) ac

where:

aD 1 three different nozzles diameters, ]mm (in.); each
1,2,3, diameter must be within (0.025 mm) 0.001 in.

b AD = maximum difference between any two diameters, .Lm (in.),

AD <(0.10 mm) 0.004 in.

c Davg= average of D1, D2, and D3 .

Quality Assurance Handbook S5-2.6

47



STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

'y u; Ty-c -

Date .3 3v 4 Thermocouple number IN  w -/cTf -

Ambient temperature ___C Barometric pressure in. Hg

Calibrator 9,F L/ Reference: mercury-in-glass +SF3r 46,3F

other

Reference Thermocouple
Reference thermometer potentiometer Temperaturepoint Source a  temperature, temperature, difference,b_

number (specify) 0C 0C

/AIJLEr

L

M(34 UW-3.Ti4-

aType of calibration system used.

bI(ref temp, C + 273) - (test thermom temp, 0C + 273) 100<1.5%.

ref temp, 'C + 273 -

Quality Assurance Handbook M5-2.5

v~v5T-8FL Cf-),77Y4 30'C.. or~ 12 E'Af-vcCA4

4P~



APPENDIX E

Acetone Blank Results and

Particulate Emissions Results

49
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BLANK ANALYTICAL DATA FORM

Plant se- -f

Sample location i/a, i'

Relative humidity ----

Liquid level marked and container sealed

Density of acetone (p ) 0.7 g/ml

Blank volume (V a )  /0G ml

Date and time of wt -, ooo Ar Gross wt /o0< 9797 mg

Date and time of wt 215."t h/Vr Lr Gross wt /o'. v9 mg

Average gross wt /o1.$$go9 mg

Tare wt /0/. 9797 mg
Weight of blank (mab) , mg

mab ( .oo/A ) - . oodo/5-4/ mg/ga - a Pa (/0o ) (0.7S)

Note: In no case should a blank residue greater than 0.01 mg/g
(or 0.001% of the blank weight) be subtracted from the sample
weight.

Filters Filter number

Date and time of wt Gross wt mg

Date and time of wt Gross wt mg

Average gross wt mg

Tare wt mg

Difference wt mg

Note: Average difference must be less than ±5 mg or 2% of total
sample weight whichever is greater.

Remarks

Signature of analyst A / ,

Signature of reviewer__ __

Quality Assurance Handbook M5-5.4
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XROM 'METH 5"
RUN HUMBEp

THREE

METER BOX Y?

1. 8820 RUN
DELTA H?

2.308 RUN

BAR PRESS )29,58 RUN

METER VOL 2
4.6358 P!U

MTR TEMP F)

STATIC HOH lN ?-, A'S% Ri- XROM .MASSF;"

STACK TEMP. RUN NUMBER

ML. WATE -K 
THREER

11.288. U VOL MTR STD

4!.4558 RUN
ST:"ACK DSCFN

33.8888 RLi*
FRONT I/2 MG

TMP, -." I I 695. PROF
BACK 1/2 MG 7

HJH=1:.1 @.888 RUr

F GR.,DSCF .25.

P.:, 4Q88 R'WJ F MC/MNN = 5 .. .

OXYGEN?! RUN F LB/HR = . 747'
.. 88 .F KG/HR 8. 0 l

C. 08 1 L'

MWo =29, 68'_

MW WET=2 .',:.

SORT P.. "

TIME NIH ?

NOZZLE DIP ?
.6548 RU.

STK DIP INCH
1 4 .8 8 8 R U N -

* VOL MTR ST D = 4,.455
STK PRES ABS = 2r4.

VOL HOH GAS = 5.'?
, MOISCTUPE % I I .12
MOL DRY GA. = 8.809
%, NITROGEN 8 87.28
MOL WT DRY z 29Q.6
MOL WT WET = 28,70
VELOCITY FPS z 28.75

STACK AREA = 1.87
STACK ACFM = 311,

* STACK DCF . 53
%ISOKiNETI:
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APPENDIX F

Hydrogen Chloride Emissions Calculations
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XROJM "MPCFL'J

RUNH NUMBER

ON NUMBER VOL MTR Sin
437.5350 RUN

VOL1 MP 'ST STACK DSGFM 2'
359.0808 KIN

4M Pt F FRONT 1/2 MG "?

I. 9?HR p ' 1!fiiB CK 1 2 M G

F RONT 2 Mi 8G88
-bi1P~

F GR/DSjCF =8.004?
8.88%0 F MG'iMMM 11.47-0

F LB'NR 8.8150

F R/SC =V:tF KG/HR 8.886:? ,

F MY MM M 3 0 .-
F LE/HP
F KG/HR

XROMMSFO

RUN NUMBER

THREE HCIL RU N

VOL MTR STD :0
41.4550 RU!*4

STAGK DSGFN

F RON T 1I MG
45.3680 R iN

EACK 1/2 MG 3

F GRiDSCF =8.816'9
F MG'MMM =3LO.6485

F LB'/HP 8.8433
F KG/HP 8.822:
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Brooks AFB TX 78235-5301 1 ea

Defense Technical Information Center (DTIC)
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HSD/XA
Brooks AFB TX 78235-5000 1

HQ USAF/LEEV
Boiling AFB DC 20330-5000 1

HQ AFESC/RDV
Tyndall AFB FL 32403-6001 1

9 Strat Hosp/SGPB
Beale AFB CA 95903-5300 5
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